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Mol X BEfE R BEHRES BEdd o3 mEN

A=y @ AFH)
443

AF AR fete
493}

Ao A FE FEREQ Adg ddErlE A4
nAFo N A& B A {29 F&2 A F
o E A8 AAsdd. FFF 49 2 flol 10 ke HeY A 8FE
F o2 747 454 o] Ad AT HAAE AN F Ad AA Iy,
Al 2 AdE7] 2ATE Adgt AdiErig 23 PR E HEJTG. B
gle) A7l 42§ FAVIE ALSd FedHd 7 F 10d PFeE 7Y
EAsgon, Y F AE9 ¥HIE SAFHoR BANIHT. HA¥PAY A
X FEAT % 2, 5 € 104 Fo UG, & AF Zi47 279
w3l 9 YR WslE paired t-testdtd] EAIATG. Eie 27| W
T Ad AATAAM F& AFEZ F949(p<0.00D) Je FAE BJYX, A4d %
AYE7 nAHFANMNE F£2 AFZ FAH(P<0.00D) AE Z2E Ao o™
A% B o F 7 HEE F&F T4 e AR e AYLE ¢+ A
o Bag Ar)e ¥E FAZ Zdd AATAME FE€ F THIYE T HAA
o2 7 FAE BIod 4L Y Ad € AdEr] 2 TAME
e F UIY % AARALZ A FAE HIAoY FAH L UM H¥E
Fog ¥wgZ Ad AAZAME Fedd HEoq & 24 Fod F94



(p<005) U= F4E g Hu ¥ AUEY) DRFANE $2 BFE §
94 Q9E WsE JAUS. RYUFSY ARz Yo AAPANE FEol W
se) 44 29 Fol #4(E<005) AL E748 2o}, A R AUES)
AL £ AFZ F4 At WSE AU ol Aom dds A

HE71E BHATY B ZWoT IARE YL ASHY ASHA By

r_)ﬂ.

A B8 €2 AT Y 24AH} 4F HEE Solvd o F2 2dt A
o2 Alsdd.
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THLEZRE TAHE 28t REHo2 3EF7AY BAYY F£5o
FHAL FE F ZF/NBAAM F7)e 580 $F TREL AU Ay
el HFol o3 M7= LA (EHE, phonation)(Greenfield Dye, 1993;
Schmidt® Thews, 1983; Yoder$} Starch, 1964) 2 773 2n|So 7zo
&) 47l ZL(BE, articulation)©Z FEEHGuyton, 1976; Schmidt ¢}
Thews, 1983). F5F9 F=E 34 849 283 379 A=2=2 o]2oly
fdew, Ao ojFolxl YEAFL 3N £7)& 7t UtHEvans, 1993).
2T BUE7IdE PRI BFoaRE 7|AY AU Agdgst B
ol gtk AdEle AT FHo U= A 2859 H8o) o3 &
Aol Qe A olgE FoEx AHEL 93 vwE YL
(Dienhart, 1967; Evans, 1993; Marieb, 1989). ol&i3t 422 743 = Ao el
g% ol oM AHHoz 714 F23 AYL & Ao Hys7|9l
&2 Yot}

A7 Aot mgolol el F4& 477 (biopsy punch) 2 798 A}
€3t 73S FF Yool AAd(Andersen, 1955; Henrikson, 1969;
Palumbo®t Hubbard, 1965; Ross® Goldstein, 1986; Whitford, 1961), 444
2 A7) F Qdie ALY Sis §, 1967), F2 =[S0 HA 2 (Marlow,
1971) R latic acid® A Adiol FUstes (7 & 1990) S d7}x)
2 AAEH gttt 53 43 HE0)AA HAzANNE AW =4 zg=
AL £ F o)lgd HU2 Q3 FA 7159 HYL AL & g
£ E2(Marlow, 1971; Yoder$t Starch, 1964) #4440 H 4532 &3 o},

FAE oM R FS Aol 3L Fstd Hus "e Ao
4 A3 7%= @10el 3} 832 (Henrikson, 1969), AdlE YE #A
2 FHMA AAY A9t BEH So} 229 PYHo 2 A% 75y



4 ool2 A& FEZYF X =¥ 5Fo] ofy] @ 4 Yo (Kraus, 1963;
Marlow, 1971) #74 &2 A% #HA B3E gitk(Kraus, 1963). &) 713
Bol AHEHI e AAAE A F JH HUE FASE P ¢ %
dHFo2E 7Bl 283 FF, 718 € 287149 930 ov(Kraus,
1963), Yates(1988)= FFd9 ZASel 719 47 2d4 AL Yo
T At &t

olid FHFERZ B W XNF7AA Aol HLEY A 49 Wy A
Holof & Heo] Bun & + U,

ol AFAME A& F AAM F2 UL = Hd ¥ HYE7)
E ARAZ2Y IF Z¥o nFFo2ZN JE 4 Wyo] NI g =
48 A FE F FHFT 52 o3, AU 24 st QS ZA}E

1z o] ATE FHHAL,



II. A= 2 3y

1. A8 S5

AZE 5~10 kgd) 47 8ot & EF3 5o TE glo] 2F AW AE
% Table 13 o] Yol Ay o] &3A

Table 1. Design of experiments

Methods of Devocalization

No. of Exp.
Group Animal Complete Removal  Fixation of Vocal Cords
of Vocal Cords and Vocal Processes
Group 1 4 Application -
Group 2 4 - Application
No. © Number Exp. : Experimental

2. & Fd| A 4YH

1) w#

atropine sulfate® #% kg% 005 mge &§Fo=2 28 FAE L, 108 B3
% tiletamine(125 mg)® zolazepam(125 mg)e} EF AU Zoletil 50°& #F ke
% 10 mge] £Foz SEFASIA ANuAFHA



2) F¢ ¥¥
2-1) #AQAE AN F 4do BAIL(group 1)
g9l BAF F PAAZTL FAHoeg AFAMSAAYYG. HESHAZF]
&AEA GA B SAES AR At AAE 33
AZ Aol AYE g F HNEAZTY AAEVIE At GHETL
&5 @A g2 AdE AA}FHHFig. 1.

2-2) Ad 2 AdE719 1A (group 2)
odotelz A F FAATL FAHoz HFAMIAYG. HIHAZF
£452 gA FAATE TAAFT AAEAA AR AT BEQ
2 Alolz AHYE AP F HIAZ HUEVIE FAJERHAS HEFA
2 3AH3-0, surgical nylon)& AM&atd Huig AUE7| & REFAZ
Zdo) A & 1A B3 AcHFig. 2).

1

b

o
1

c

Vocal

M. Vocalis
Process

Vocal Cord

Fig. 1. Cranial aspect of a transverse section through the neck of a dog
at the level of vocal cords and vocal proce.sses. The vocal cord was

excised by scissors after incision of thyroid cartilage.



Vocal
Process

Vocal Cord

M. Vocalis

Fig. 2. Cranial aspect of a transverse section through the neck of a dog at
the level of vocal cords and vocal processes. The vocal cord and vocal

process were fixed by nonabsorbable suture onto the thyroid cartilage.

3. 822 3712 53 WY

A7 27 AFE e 24 7389 2 el Bie 530 28 27
7](Sound level meter, NA-24, RION Co, Ltd, Tokyo, Japan)& AH&3te] 4% 7 g
9 grold AYFEY 28347159 AdE | m2 FAHD e AA
Ae)7t Holx RES YBAS KA, AFT 4WE FEAH) FEH &
43, £& Tl 104 2A0E YL FAsAh AN Bree) 27)
Cogas BAUGEEE FRABA HER 19029 o e e 4
of o8l 3elstact.

24219 AJ(dB)" =
NS M 2420 BRX — R M0 BHF ALSX
<" Function A (&5, 1996)>



4. ABx|o AHA

Ay T4 BYTE HFAY 2 HETEAE £ A} Fe F 24, 54
9 100 7He S&xuAgWoTRE ANYstY FYTF4 BT T particle
counter(Erma PC-607, Japan)& ©ol &3 24381, 4HF42¥L Schami
(Jain, 19862)0.2 =A3tQqovi HYFE AL microhematocrit¥ (Jain, 1986b)
2 ol &3

5. Aoje] Koty 2H
2 749 Fo Ad AAZH Hd R HAEr] 2B AE AH 2F

A magnesium sulfate® A& 3t tetAl ¥ FFE AAH o F& F A
A9 4 Ad 299 wsg sARoz wastgrh

6. Sa2lel 37| W YABXS BA AMa| Yy

A AAZH Ay 2 AUEY] AT 49 Fi9 A7) 1 4P
W3} paired t-test(Campbell, 1994)2 ¥4 3tA.



1. 4a ¢

1. 222 37|19 #3

T AR F& F B4 2|9 W& Fig 3% 2oh

Ad AAFAME $£€ A 613+200mean*TSE) dBAIA & F 3H0+
2.11 dBE 94 dt Za2(E<000DE 2Jct Ad ¥ HAdE7] agZ
Me Fe A 59617249 dBAA & F 385+t324 dBE 94 Ae #H4
(p<0.001)E B (.

F¢& F Bag 2] Wil FAE E9 Fig 49 2o

Al AAZAME F£¢ AF 3191194 dBAM & 7Y ¥ 356351
dBE Z7} FAE 2oy 94 Utk Ad L AAEY] nAQFAA
' % A% 389+395 dBAM & 7/HY F 3681466 dBE #A FAE
EPou frode ddh

2. Mot o Hs}

1) AdF459 g

Fe A4 72 29,59 2 102 ¥ A9 W3E Fig 5% 2o

Al AAZANE $% A 5301198 10N $¢€ 29 F 451+107
1072 $24 AA FA(p<0.05)3AI, £4 59 Fole 4402571 107/
2 Basgod w4 e Ho)A At & 109 Fol= 5667347 10Y
= F7 e o

A 2 HHEY] 2ATAME F& A 5354415 10YulN ¢ 29 %
4771251 10Ym=z 22891, $4 597 102 Fo 27+ 5351990 10%/

-7 -



o} 693+106.4 102 Z7tstd oy fodAd i dAste oA #dth
2 AP $£< 29,59 2 109 F HYF5Y ¥l oA 4 E3he
#9949 € Aole AN

2) AP T4 A

2% AT $£4 29,59 2 109 ¥ WY AE Fig. 63 2o

Ao AATAME $4 A 93903187 /wAM FE 2¥ F 14190+
1697.1 /& &4 UA F7Hp<0.05)dH 2, ¢ 54 Foll& 10,780+959.2
/2 Ao £% 1098 FolE 8900+56752% Ao #o44
< Add.

Nyl 2 Ad 2 AUSy] nATAME £& d 8688£536.7 /mAM =
2¢] ¥ 9725+4484 /2 F7H8t% 1, &€ 59 FolE 9488110294 /uz
Aasgon £2 104 FollE 817517918 /mE A2 AU Fod AT
T A
Az $4 29,59 2 10€ F B FF Al AA 7 I
AE zolE A

(E
4
o

o
lo
oX

3) Afage a3

44 A3 £4 29,59 2 102 F Af2d9 ¥se Fig 73 2o

A AAZAME £ A 250£50.0 mg/100mel A F& 29 F 350+289
ng/100mE Z7hstx, $4 59 %ol 3007071 mg/100mE FAFHHA o™
22 109 FTol: 2501500 mg/l00mE FEAR e FARZ A}
& AFZ 494 A dE AU

A R AUNEY] A FAME £¢ A 200100 ng/100mANH F& 29
% 325+250 mg/100ME ZE7H8E R, £% 59 F 2751479 ng/100me 2
slgen £% 10Y Foe HzIoMY Hl&d FX<Q 250+289 me/100me
2 zZasgoy £4 AEZ FAA JE W3 Ay



25 A% 42 29, 59 2 108 F Arade Akl YoMz 23]
SoM 9 Aol AT

>

4) Q@782 W

4% AP F% 29,59 2 10¥ ¥ Y7L A} Fig 8% 2o

A AAZANE $£¢ A 38207 %M & 24 Folle 343+132 %
2 7281, $% 59 Fo 3331275 %2 oAl #FaddHes £ 10d
Fo= 3851096 %2 F7hstgou £¢ AFRZ F944 Ae W= U
=2

A 2 AUE7] nRPAME F& A 373%18 %A FE 2d F
3681063 %2 #A3}AUL, € 59 Folt H3¥298 %2 oAl #asd
om 4% 109 Fol: 418+218 %2 Frtstd oy dxzTH vlAMAE F
& AF2 fo4 Ade ¥WEe AUt

¢ A $4 29, 59 ¢ 109 F HYFEH @] UAM 7 T
o o4 e Aole AU

3. Yoo |sety ~d

T Tze] §td AW Fig 9% 2o

A AAZAME ANET7] ofde dAY AubAA 2L Kotz ol
slo] Julel ge& FEEL oJF YAL ¥F F2E HE FHH

HEo] Fobd AUk Al % HAUEY] nATAMNE F£& FF HAT F

%ol HEo] 2 FAHD UL WETAM Bt FRHoE FF A



70 1
65
A —e— Group 1
60 4 B —a— Group 2
o
T 55 4
©
3 50
®
L 45 4
o
>
40 -
“*b
35 4 *a
30 T T L}
Before operation After operation
Datum point

A a, B : b; Significantly differential pairs
* * P <0001

Fig. 3. The volume of the dogs’ voices in group 1(complete removal
of vocal cords) and group 2(fixation of vocal cords and vocal
processes onto the thyroid cartilage) after operation were significantly

lower than that before operation. Values represent means T SE
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Voice level (dB)

32 A b e Group 1
o Group 2
304 o —— Tendency
28 T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20

Period ( x10 days)

Fig. 4. Postoperative volume of dogs’ voices in group 1(complete
removal of vocal cords) had a tendency to increase during 200 days,
but group 2(fixation of vocal cords and vocal processes onto the

thyroid cartilage) had a tendency to decrease.
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900
1

800 A —e— Group 1
—a— Group 2

700 A

600 -

500 1 A

RBC (10¢"/microL)

400 A ‘a

300 4

200 T T
Before operation 2 5 10

4

Period (day)
A : a; Significantly differential pairs

* p<0.05

Fig. 5. The number of erythrocytes at 2 days after operation were
significantly fewer than those before operation in group l(complete
removal of vocal cords), but the group 2(fixation of vocal cords and
vocal processes onto the thyroid cartilage)did not have significant

changes. Values represent means+SE
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18000 1
16000 —e— Group 1
—a— Group 2
P *a
= 14000 -
4
L
E 12000 1
2
2 10000 A
8000 +
6000 L T T T 1
Before operation 2 5 10

Period (day)

A : a; Significantly differential pairs

*p<0.05

Fig. 6. The number of leukocytes at 2 days after operation
significantly increased from those before operation in group
1(complete removal of vocal cords), but the group 2(fixation of vocal
cords and vocal processes onto the ths:roid cartilage) did not have

significant changes. Values represent means*SE
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450 7

400 - —o— Group 1
—a&— Group 2

350 4

300

Fib. (mg/100ml)

250 +

200 A

150 T T
Before operation 2 5 10

.

Period (day)

Fig. 7. The fibrinogen did have significant changes in group
1(complete removal of vocal cords) and group 2(fixation of vocal
cords and vocal processes onto the thyroid cartilage). Values

represent means* SE
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50

—e— Group 1

45 A —a— Group 2
:\? 40 A
>
Q
a 35 -

30 4

25 T T T T |

Before operation 2 5 10

Period (day)

Fig. 8 The packed cell volume did not have significant changes in
group l(complete removal of vocal cords) and group 2(fixation of

vocal cords and vocal processes onto the thyroid cartilage). Values

represent means *SE
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Fig. 9. Granulation tissue grew and adhered to each vocal cords in group

1(complete removal of vocal cords). Relatively extensive glottis remained
in group 2(fixation of vocal cords and vocal processes onto the thyroid

cartilage) after 7 months.
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IV. &

FAFEe AFAA F2 AdE AH AAse $He o1& K2 A
% 7t gol o881 A Wel BAAZ AN F AdE BAs: %
oJth(Yoder?t Starch, 1964). ol & <o UM & F T4 A% &
@ 7]Fo] FHHA FH 3 o]FoH ftUH(Henrikson, 1969; Whitfold,
1961). 8iy & HEPAAME AHAHL 74 EHAE FAs7] 3o Ad
2 AUEVE YHAT ¢F 2Hog 1Y BT, HUHE AT F S
Yelus 289 9438 2929 A &8 FH7E AHEEd e 24

e

B4 Zagd YoM Al BAIZH Al R AdEV] 1YL EF F
94 e FLE BHAoH, ojno Hol 7|Ed AEHI v £ U
of 74 Adet Aol R AHE7IS A 4% FAH Ade M2 22 AL
d 5 AR FE HAFY Zay 4SS U AW HAL] Al £ A4
HE7] nAHTAMNEG o & Z4eS Yehlled, ol Ad dATAAN 4
H HA F folxzo] AAEZ do Al R AHuEV] ALY ARG
dddez WE AEE BAREES ¢ 7 UM 2HUY FE F 7Y
F48 A7]9 WE FF¥E E o Ad HATAAN T FAE BRIy, o
£ HAE A Ao N2 fotxHo] FAA &l Fotd AYE
¢ F AAG. 53] FE=F FohxH FAA, ol Alsup $(1997)9 A
g} o] 59 S FLAY AP E 7HA2 Qo

T¢ ¥ HY 75 HgE 2AY 23 Ad HATANME £ 29 F
o] §YT4st £eA watd FoAH AE 2T YoYU A L HUE
7l RATAME F€ HFEZ FoA4 e e AJG. oY AAE B



W gl AT HEd & Pl Ad R ANEV] 2AT) HEE
€ WYEg £¢ Foll o B ¥ &£48 JHHE & Jden, 282 AW
oA HEL 28 AYedE & AZE 24 Aoz AFdd. € F
oleldt FR3Z ool ¥ BAE o8 EAFES B Tucker F(1993)
TR £4 A 2YE A F£¢& Al AAHE FAYE ANEHAR, ¥
Fo BEy ¥Foz A% PPH £¥E 4o dxE A2 (Reck, 1986),
Levine 5(1986)2 £% A7 F&Aldt B2 %o dd&d fEq) +¥E
ol @ FAAG. EF F59 FeF(Yoderst Starch, 1964)2 & &
F& F(Gall F, 1977) £¥o 2 M7t Hedivdes 21% Utk o]
FAHERZ B o FFRY £ A M 7R FaFel A ¥ &
At & & dd. FE F HEFF gz B o 4 L HAHEZ] A
Tol Adl HAZ Eoh o mE IEG Bl Qe AL ¢ F AN

FE F AT WS gotry] Adtd WAFFE FAY A, Al HA
oA £ 29 Fo WY FEHd vEe {44 de FHE EA
t},  o]¥ Arber $(1996), Fasching %(1988), Naidu %(1996), Roseff &
(1987), Shami %(1986), Shipochliev %(1981)¢} @FolM dF A delye
Wy F7F AT g Jon, ol A HFAdY FHE Hot
Ad AATANE $42 ¢ 29 € dFoz9 F$AU steHE dehle
RAE & 4 Ao v Hd % AAHEY] LY B FF AAME
Fe AFZ A4 Je ¥t Qe HeZ Hol dF whgo] e AL ¥
+ A,

Fa 1Y £ AU $4HA 27 QM Ad AAZANNE F2 A
W7t A2 FAEY FHEHUE RS 33 8 F ey, Al 2 AgE
7] RPFAME FHHoZ WA ¥RY FF H4EL BFY F YU
olFA Ao AATAME FIE AdJt AEES F3 LA FA3E 3
e F2ES 43ty de ¢ F AUt
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AelA A&Hed B4 azet due] AR ¢ 2¥H T V&L o
7 et A L AUEVIE BAAF AFoz nA FHE ARE T4
st g 2L AAE AN
A%z 22y Bagd doixe 4d dATH A R AdHET
247t &Aoo vl FeFd FJ4 A F2(P<O0DE BRI,
5 2ag @7] Wste FAZ Ad AATAME F¢ JAFHH TE
zob WMoz Z7k 348 ngon 4l 2 AHEY] ZATAA
H 4% 5 7095 34z A2 F4E 2iod 7 2
Aale gtk 7THY ¥ Agdie §¢d 2722 4d A
Ao 2 Folzzol FAH JEol ForA AU
U Add 2 AdEr] gTAME AuHez JEol WA fAH AN

22z g 2¥o YoM Hu BAZAE HYTF F7b FEHA v
o 4 29 Fol Fo4 YE FA2(p<0.09)E EA2M, AgTdMe +
2 AE2 fo4 A& WEE HolA AT FEE ¥ AYTF B
2 A FATAME F&dd wad £& 24 Fo £ Ax I
(p<0.05)E Bg oy, A 2 AUEr] 2FTANE € AF2 F4
= wgEs gt 4233 £ F 44293 HYFEH K4 A
Aske AN

olarel Am Mo FASFEd UM ddigk JAEVE APEE
2 nd Bgste PEe A4 ASHA FY AdE B8 FEE U
29 9 4% 9Hgg Foled ARy £ Ro2 AZdd

ko e oK 4
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Devocalization of Dogs by Fixation

of Vocal Cords and Vocal Processes
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Abstract

There are various surgical techniques employed to devocalize dogs and
cats. But those techniques have many sequelae. In the case of complete
surgical removal of the vocal cords, the sequelae are intratracheal
hemorrhage, aspiration pneumonia, respiratory tract constriction, dyspnea
and recovery of voice. A new surgical technique was applied to reduce
those sequelae.

Of the 8 mongrel dogs which underwent devocalization, 4 heads(group 1)
received complete surgical removal of the vocal cords and another 4
heads(group 2) received fixation of vocal cords and vocal processes onto

the thyroid cartilage. Volume of each dogs’ voices was measured by a
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sound level meter(Function A) over 7 months at intervals of 10 days. All
experimental animals’ hematological values were measured before operation
and postoperative at 2, 5 and 10 days. The changes of volume of dogs’
voices and hematological values were analyzed by paired ¢-test.

The volume in the dogs’ voices in group 1 and group 2 after
operation<35.0* 4.21(mean £ SE) dB and 38.45+6.49 dB> were significantly
lower than that before operation(61.31+4.00 dB and 59.6*4.98 dB)(p<0.001).
At this result, we detected that devocalizing effect was the same in each
group. Postoperative volume of dogs’ voices in group 1 had a tendency to
increase, but group 2 had a tendency to decrease.

The number of erythrocytes at 2 days(451+21.3 10*/u) after operation
were significantly fewer than those before operation(531 +39.7 10%/
2£)(p<0.05) in group 1, but the group 2 did not have significant changes.

The number of leukocytes at 2 days(14190*3394.2 /uf) after operation
significantly increased from those before operation(9390+637.3 /u£)(p<0.05)
in group 1, but the group 2 did not have significant changes.

It was concluded that the new surgical technique, fixation of vocal cords
and vocal processes onto the thyroid cartilage, could be available for the
devocalization of dogs and for the prevention of postoperative inflammation

and blood loss.

Key Words : Dog, Debarking, Devocalization, Vocal Cord, Vocal Process
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